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Crude market articles called “Otogiri-so” are known to comprise materials of Hypericum erect- 
um originated from different areas of its range, which are characterized by some histological charac¬ 
ters reported in our previous paper. However, there is also a possibility of that some other Hypericum 
species may be contaminated in the crude market articles. The aim of this study is, therefore, to clar¬ 
ify whether or not there are any contaminations of other Hypericum species in the so-called crude 
drug articles of “Otogiri-so”. 

In the present study, six species and one veriety of Hypericum, i. e. , H. samaniense H. yakusim- 
ense, H. sikokumontanum, H. pseudopetiolatum var. pseudopetiolatum and var. kiusianum, H. japonic- 
urn, and H. laxum, were histologically examined, and compared with those of H. erectum sensu str- 
icto. The anatomical characters of leaves and stems examined were 1 (i) sizes of upper and lower epi¬ 
dermal cells, (ii) palisade parenchyma cells, (1) cells below the midrib vein and one-several layers, (iv) 
hairiness, (v) thicknesses of xylem, phloem, cortex, mesophyll, midrib, and endodermal cells, and 
number of stomata per unit area (0.54 mm 2 ) of the stems. The present results clearly demonstrate 
that all these Hypericum species examined do not share any anatomical features in common with 
those of H. erectum, and are characterized by their own characters. A key was provided for all 12 
Hypericum species anatomically examined in this series of studies. 
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Table 1. Sources of living “Otogiriso” materials used in the present study. 


Materials 


Localities 


Hypericum samaniense 

H. yakusimense 
H. sikokumontanum 
H. pseudopetiolatum 
var. pseudopetiolatum 


H. pseudopetiolatum 
var. kiusianum 
H. japonicum 
( = Sarothra japonica) 


H. laxum (= S.. laxa) 


Aobayama Botanical Garden, Tohoku University, Miyagi Pref. 

— F. Kuginuki H28 

Isl. Yaku, Kagoshima Pref. — F. Kuginuki H29 
Ibuki-yama, Saijo City, Ehime Pref. — K. Kougami H23, 54 

(a) Rokko Botanical Garden, Hyogo Pref. — F. Kuginuki S23 

(b) Ohodaigahara, Nara Pref. — K. Kinoshita H39 

(c) Ohoiwa-yama, Kaminikawa-gun, Toyama Pref. — F. Kuginuki S23, 
23, 32, 2328 

Inamura-yama, Tosa-gun, Kochi Pref. — K. Kougami 24, 730 

(a) Shinji-cho, Shimane Pref. — K. Kinoshita SI, S 

(b) Oishi-yama, Kainan, Wakayama Pref. — K. Kinoshita H38, 562 

(c) Kawabe-cho, Hidaka-gun, Wakayama Pref. — K. Kinoshita H40, H41 

(d) Ino, Gobo City, Wakayama Pref. — K. Kinoshita 2078 

(a) Kuzu-cho, Ohoita Pref. — K. Kinosiha S5 

(b) Rokko Botanical Garden, Hyogo Pref. — F. Kuginuki HI, H40, H42 

(c) Mt. Hiei, Yagumohara, Shiga Pref. — K. Kinoshita 796 

(d) Aburahi, Koga-gun, Shiga Pref. — F. Kuginuki H39, 526 

(e) Ohoiwa-yama, Kaminikawa-gun, Toyama Pref. — F. Kuginuki 2461 

(f) Ohoto-mura, Nishimuro-gun, Wakayama Rref. — K. Kinoshita 797 

(g) Ino, Gobo City, Wakayama Pref. — K. Kinoshita 2078 



Table 2. Anatomical characteristics of leaf and stem tissues of seven Hypericum species. 


Characters 

H.samaniense 

H.yakusimense 

H. sikokumontanum H.pseudopetiolatum 

H.p.v ar. kiusianum 

H.japonicum 

H.laxum 

Upper epidermal cells 

21.21 ± 9.84 
38.64± 12.86 

26.67± 8.29 
33.89± 6.97 

17.65± 9.57 
23.53± 10.20 

27.14± 7.56 
56.42± 10.29 

40.00+ 8.94 
58.33± 14.72 

25.00± 6.45 
38.57± 15.74 

17.43± 8.83 
24.57± 11.31 

Lower epidermal cells 

22.50± 6.55 
29.50± 6.93 

17.83± 6.49 
19.00± 7.38 

20.00+ 7.07 
25.00± 10.07 

17.78± 7.62 
23.33± 9.35 

33.08± 11.64 
45.77 ±18.00 

17.00± 4.47 
29.00± 11.40 

22.00± 8.90 
33.75± 7.50 

Palisade parenchyma cells 

14.33± 3.14 
55.83± 4.91 

12.00± 2.45 
60.00± 8.94 

10.40± 0.89 
39.00± 7.42 

12.50± 2.74 
40.00+ 8.94 

10.50± 1.00 
46.25 ±11.09 

17.00± 5.70 
25.00± 3.53 

13.50± 1.73 
43.75± 11.09 

Cells below the midrib 

22.00± 14.40 
36.00+ 9.61 

16.75 ± 6.99 
24.50± 17.61 

10.00± 3.30 
12.38± 2.33 

11.25± 2.99 
15.00± 5.77 

24.00± 8.22 
26.00± 8.22 

22.67± 6.43 
28.33± 7.64 

15.00± 5.00 
15.00± 5.00 

Layer 

2-3 

2 

1-2 

1-2 

4-5 

4-5 

2-3 

Hooked hair 

(-) 

(-) 

22.86+ 9.61 
77.86± 7.87 

(-) 

(-) 

(-) 

60.00± 20.00 
126.67±98.66 

Thickness of xylem (a) 

142.50± 9.57 

56.00± 11.40 

144.00± 8.94 

260.00+14.14 

269.25 ±26.25 

122.50±55.60 

65.00± 12.90 

Thickness of phloem (b) 

27.50± 5.00 

27.50± 5.00 

33.75± 4.79 

29.17± 7.36 

26.60± 4.22 

45.00± 7.07 

22.50± 6.45 

Thickness of cortex (c) 

80.00± 14.14 

83.42+35.05 

76.66+15.27 

100.00+10.00 

59.00±20.12 

234.60± 89.05 

170.00± 59.44 

Ratio of thickness (c/b) 

2.90 

3.03 

2.27 

3.43 

2.22 

5.21 

7.56 

Thickness of mesophyll 

(a) 

146.70+41.63 

157.50±22.17 

127.50± 10.61 

148.00± 5.70 

58.33± 10.41 

95.00± 7.07 

80.00± 7.07 

Thickness of midrib (b) 

390.00±38.54 

182.22±24.38 

253.33+26.46 

256.69± 33.54 

324.40± 30.87 

167.78± 18.56 

168.89±31.00 

Endodermal cells 

13.00± 2.58 
35.50± 8.96 

5.75± 1.96 
12.08± 3.83 

10.81 ± 3.25 
25.88± 8.60 

5.13± 0.35 
20.88± 5.77 

9.43± 0.98 
30.00± 7.07 

9.60± 0.84 
34.50± 11.41 

18.13± 5.30 
26.25 ± 6.40 

Stoma/0.54 mm 2 of stem 

*13.55± 2.02 

36.76± 7.33 

9.33± 1.41 

13.25± 3.00 

11.45 ± 2.07 

19.25± 2.55 

22.42± 4.36 


Mean±S.D., values in //m. *Number of stomata in 0.54 mm 2 . 
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1. f 7-^" h ^’’J H. samaniense Miyabe et 
Kimura (Table 2; Figs. 1A 15 , 8A). 
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(Table 2; Figs. 2B 14 5 , 8B). 
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Fig. 1. Hypericum samaniense v — -ft h +' ] ) . 
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Fig. 2. Hypericum yakusimense 14- >J. 



266 


5^ 


«5 ^ io n 


ii) wmMnnmm : 

SUSP i Sili©7fc#tra{ii i filii 

bimsp: ftmMtewmm&^vmfatpKLtiL 

imm $ n s. tfspisii & & < i§i§t s #iiw & 

sjwsp: $ < 

tew 

m±m : litlfllfei^Wllilii < %M 
LUl^li L Ji L tfixFFfci^igll £ ft $. 
m>\tvm. &jif;n-*ji. 

3. 9 il % df h <¥ ] ) H. sikokumontanum 
Makino (Table 2; Figs. 3C 1A4> 4 (i) >5 , 8C). HSU© 

S0jt«©#^. 

i) : mm<, /j^©. 

io mmnptfmm : 

SUSP ! 5feSStiT|S]'t' %>. ikpFF® hooked hair 
IM^fc^M^titz. T®»W©^«SR 
JB. 

M^:ffiWm±^©W«i-2jS, WtSit^ 

SUSP: SMSP£MR-£. 

: SiBrSo^fiPm Ii 2-3 H. 

4. If 7 ^ h +' l) H. pseudopetiolatum R. 
Keller var. pseudopetiolatum (Table 2; Figs. 4 
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5. ^ 4-^ h ¥ D //. pseudopetiolatum E. 
Keller var. kiusianum Y. Kimura (Table 2; Figs. 
5E 1>2>4)5 , 8E). 
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6. k ^ ^ 1 ^ ’j fl. japonicum Thunb. (Sarothra 
japonica Thunb.) (Table 2; Figs. 6F 124;5 , 8F). 
i) 

h) mmonmm : 

SliSP: Sit©^JiW#®T®®^MfflB© 
£KSP : ±M^MUTKit 4-5 Ji©M^Wi 
ttli«k<fgg*S. 2-3 Jg©£ttrF?1tB: F < flii 

itWtt«k < fSiLtm 
S®SP : < 3 - K, 

a — K ii U L tz. 

M±M: : Ii t tuc: 2 Ji. ^ESP fi 2-4 JR 

Jg(i 5-8 n. 


7. 3 Y ^ b 4r 1) if. laxum Koidz. (Sarothra 
laxa Blume) B^©4^Flfefli (Table 2; Figs. 6 
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Fig. 3. Hypericum sikokumontanum 9 ft % h 9. 
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Fig. 6. Hypericum japonicum b / iy h 4 ; ' l ). 
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Fig. 8. Surface view of the stem epidermis. A: Hypericum samaniense. B: H. yakusimense. C: 
H. usikokumontanum. D: H. pseudopetiolatum var. pseudopetiolatum. E: H. pseudopetiolatum 
var. kisianum. F: H. japonicum. G: H. laxum. 
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Legends for Figures 1-7. [*|0fr-^r 

1 ! leaf blade Htjli, 2, 3 ! leaf margin MM-, 4 1 leaf 
vein 5 I stem 1g 

List of abbreviations fB£fj§3| 
bs ! vascular bundle sheath co ! collenchy- 

ma mmm, cu : cuticule t t y, cx 1 cortex 
en ! endodermis [£)££, ep : epidermis epl ! lower 

epidermis TlfriTxlS, epu ! upper epidermis JhiSit,3i, 
f ! fiber flklt, hm ! multicellular hair hu 1 

unicellular hair pa ! palisade parenchyma $ 

( W^ffWat, ph : phloem ®n|I, sea ! secretory canal ti 
ses ! secretory sac sto ! stoma xWL, 

sp ! spongy tissue vb : vascular bundle It 

v : vessel il‘§, wf wood fiber /fcnfrtilt. 



